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EVALUATING THE SFNSORY-MOTOR SASEs

OF BEHAVIOR IN TilE PROFOUNDLY RETARDED

Introduction

In 1961, Heber defined adaptive behavior gas the degree of effectiveness withwhich the individual copes with physical and social demands of his environment,
Independent functioning and the ability to meet "culturally-imposed demands of
personal and social responsibility" were described as major facets (Heber 1061_
p. 61). While acknowledging that adaptive behavior as a measure of prot,ent
tioning was related co intellectual capacity as measured by traditional intelligencetests, Heber supplied a new theoretical dimension with which to describe behavtoral
deficits in the mentally retarded This dimension included a wide range of behaviors
--intellectual, affective, motivational, social, and motor. All of them tontrihute
to an individual's level of physical functioning and social interaction" Thefactors, most basic to adaptive behavior, were deemed to he intellectual, personal-social and sensory-motor in nature. The latter two were judged to he crucialoperational concomitants of mental retardation.

Four levels of retardatiop in terms of adaptive behavior were described; thefurther the level deviated fro- the mean, the more obvious became the defects inpersonal-social relationships and sensory-functioning. . Individuals exhibiting"profound negative deviation from the norms of adaptive behavior" showed onlyminimal sensory-motor response and were "entirely incapable of self-maintenance,"(Heber 19614 p. 63).

Heher's description of adaptive behavior in the mentally retarded has stimulatedmany efforts for its more exact definition and measurement. Authors nave disagreedas to the nature and number of the components of adaptive behavior, the degzee ofits relationship with "measured intelligence," and its-dependence on environmentalstimulation (Leland 1966). The CainrLevine Social C.12mpeencyScaie (1963), theliaatim Behavior Scale (1969), and the Balthazar Adaptive Bcalaa (1971)attempts to measure small and detailed steps towards independent functioning as asocially responsible persor, These instruments have contributed greatly to thediagnosis and training of children at the lower end of scale in regard to adaptivebehavior.

However, there is a group of grossly handicapped individuals who have notbeen greatly helped by the concept of adaptive behavior. Their behavior ischaracterized by the total inability to adapt to their physical and social environ-ment. Although these profoundly retarded individuals represent only two and a halfpercent of the general population (Heber 1961), they reputedly constitute fiftypercent of retarded persons in the United States (Robinson and Robinson 1965, p. 50),A recent survey of the residents at Glenwood State
Hospital-School shows thatsixty-nine percent of all population are classified as having "severe and profoundnegative deviation from the mean." The behavioral syndromes displayed by thisgroup seemed to fall into three clusters. These are clinically described as;1) gross underdevelopment

in awareness; 2) lack of ability to interact with theirphysical and social environment; and 3) failure to attain an upright and mobile
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position in space. The following paragraph summarizes the phenomencdeg.
of these syndromes.

Symtomalegy

Level of awareness: Some of these children may be so inert that they give no
apparent response to sensory stimuli. Other brain - injured youngsters seem to with-
draw actively into autistic shells.. Both situations seriously disrupt the normal
development of recognizing pleasant and unpleasant, stimuli, remembering past exposures
to them and exercising discrimination in anticijating or avoiding .future, contacts
with them. Without the ability to respond and respond selectively, profoundly
retarded individuals cannot act with much preconceived, or even immediate, intention-
ality. With disturbance in arousal level is usually -f gross impairment in ability
to make gross motor responses. Inert children scarcely move and other youngsters
who are hyperactive move constantly. Both conditions interfere with basic motor
reflexes and the later integration of motor effectors with multiple sensory receptors
(tactility, kinesthesia, audition, vision, etc.). Lacking the emergence of normal
patterns of head, trunk and limbs, the profoundly retarded child does not possess
the gross movements are used by the normal youngster in making progressively
more adequate motor adjustments to the*nsory stimuli he receives.

Manipulation of the physical and sociai-lanvironmeni: Impaired awareness and
motor development make it extremely difficult for the:totally disabled child to
alter his physical and social environments in order to gain satisfaction of first
physical, and then emotional needs. The quality of arousal reactions and movement
patterns, especially the coordination of fine muscle groups, as hands and eyes,
affects the quality of the child's efforts to reach, grasp, hold,- manipulate, i.e.
to accept or reject objects and people in his surroundings. Without the integration
of sensory-motor units through repetition of these acts, the impaired child does
not develop the capacity to change his surrounds. Lack of manipulation of physical
objects is coupled with inability to interact with people. In such cases, coopera-
tion and competition cannot arise from social experience and self-identity cannot
grow from satisfactions and frustrations of basic needs through interactions with
other humans.

Upright and mobile posture; The grossly retarded child has great difficulty
in achieving the upright position against gravity quickly achieved by the normal
youngster. Some profoundly retarded children do learn to stand and walk. Others
gain sitting, creeping, and crawling postures. Far too many never attain head and
trunk control and lie prone or supine so many years that muscles tighten and contort
trunks and limbs into unusual shapes. Because these children do not have stable
and upright positions from which movements through space can originate and at
which movements can terminate, knowledge of directionality and laterality cannot__
be learned through motor experience. The person who. lacks secure sitting and walk-
ing postures has diffficulty in establishing stable physical and perceptual
relationships with the environment. He is not free to explore boundaries marking
the physical space around him and so cannot build from actual experience the
psychological space from which the body image and self-concept arise.
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' Design

Those syndromes in their extreme expression sevoreiy limit. the dove167ot
adaptive behavior beyond the physiological level, Ace urete ovaluatiee et eenevter
and prediction of learning capacities in severely handicapped vouneters IA lilfictO.c
by aid of the previously described instruments Existing rating Acials i21

developmental norms for non impaired infants cannot predict leaziltn apa,=Itto,::, In
children who cannot direct their movements. They also cannot 0.ve intormatim
about children who move without apparent purpose. When we SEagtCCA a eeeee:v.moter
training program for multiply handicapped and profoundly retarded LIFtletteri, we
looked for an instrument which would evaluate the integration of seeeelv eeeet
patterns, basic to adaptive behavior Because we found no inetremee( ,tete ee.ei
answer our needs, we (it was a department-wide effort!) designed nor tho
Glenwood Awareness? Manipulation, and Posture Index Number One

In constructing this measure 3f sensory motor integration, tn: e
queetions had to be answered: what behavior do we want to 2/ how do
we preceed to measure this behavior? 3) how do we summarize to e tr10,
meat?

The what question" involved a theoretical framework.. Three , ensio s of
nehavior were developed from the three syndromes, The areas of AWAY, ne s, manipu-
lation and posture interact in the development of the normal child art
admittedly global dimensions but each one contributes a description (it phesicatand psychological aspects of pre-adaptive behavior.

For the purpose of the Glenwood AMP #1, processes basic t3 awareness are
the development of selective attention, the recognition of familiar persons and
objects and differentiation of body parts. Recognition processes theoretically
develop from the gradual evolution of meaning from sensory stimuli Recepetenand integration of sensory stimuli depends on intact sensory receptors t~ etile, .visual, auditory, and kinesthetic). The normal infant quickly combines alesindividual sense receptors into perceptual systems, i,e,, looking-lietentiae,
touching; tasting-smelling, and basic orientation (J, j, Gibson 19noi
perceptual modes imply direction of focus, Pantz (1964) ha dot fixation to light at birth. At first aroused by extreme stir
tio process gradually lengthens and is evoked by novel stimuli (p:00-a-?
it is not too unusual). Piaget (1954) established that the eight month
infant searches for a displaced object; this object permanence 16 aci:ompAnii:,d nperson permanence and reflects the growing realization that ohect8 and pecpiado not cease to exist when they disappear, Self differentiation also ploiuesse.swith object differentiation (Dunsing 1965) Q Fantz and Nevis (1967) eeepey evidencethat infants recognize familiar faces any where from one to six months Piaeet(1954) says that object naming is the first step of categorization ands hegt5at the age of one year

These brief citations from the literature supply experimental evidence antitheorectical rationales for the inclusion of items testing avoidance reactionsto extreme stimuli, approach reactions to pleasant stimuli, and items requitingrecognition of objects, familiar people, and body parts and names (indicatingself differentiation). These items diagram the development of recognition skillsfrom the basic arousal and attention mechanisms,

Analysis of factors in the manipulation dimension
shows the development ofinteraction skills from manual dexterity and fine motor coorninatiorL The normal
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quickly mobilizes his increasing hand and finger z.ont64 shrw
r.-f familiar people and objects. The ability to expinie nd use oOlo,!.

implicit as well as the ability to recognize causal and spatial tolaciorps
Lichtnnherg and Norton (1921) emphasize that action hinds the chili
things in a mutually pleasurable relationship. Interaction sKills impv. tipi
relationsnip with people When the child relates to others, t1,1 a1 m6 rel.-Atc,s t_o

himself (Tf,lohtenberg and NOLton 1921); success in manipulating OU'ict
gradual awareness of ability to control of the environment i:oorninati.m tlaud
and eye and hand and hand promotes control of self (or parts or scJu iI ontro)
of objects At the same time the child learns to respond to sac...1AI ip.uii. ,

gestures and words, Piaget (1954) says that imitation is the prelt,,fo z montia
images; repetition of motor patterns brings memory into play And bio,
deposits in the memory hank_ All these factors lay the gzoundoorK AJtution With the ability to relate u people and to use objczcs, :re uiIct ettlishes
tne infGrmation reservoir necessary for intentional interaction win
and social environment (Hunt 1969) .

The theoretical rationale supporting the posture imeciicrt corNe:i
trom Kephart (1960) and Dunsing (1965), Factors in static and dynaml-, ieadto mobility skills and include both physical and psychological teictozA ^:

to mcve independently but be also has to construct a body scheme (Pan J2ot whichwill serve as a point of origin for differentiating time and space OlonAini; 1965),
Kinesthetic input is essential in the process of relating the feeling; ;;I: ever zhang-ing postures to previous positions, Through muscular feedn4c.k the chiid iEATrIAliterally where he is in space and the relationship of his verti,.241 and norizontaIplanes to gravity Limb movements are differentiated from primitive reflexes dndthen integrated into rhythmic patterns from which balancing meohaniams arise,Body awareness arises from "synchony of movements" integrated for a purpose. Thekinesthetic feedback ttom these movements provide a feeling or "nowness" (nunsine1965) This present kinesthetic feedback is affected by past k-inputs and in turnaffects the k-lnputs of the future. In this way a continual awareness or movementlays the groundwork for conceptualizing the duration of time, Movement ai,7-y aGdtoward objects develops the sense of space; the child learns to recognize 6Ncethrough arranging the objects in it

In addition to the development of time and space concepts Er ovo,n
physical and psychological independence is greatly influenced 'Ll>r buAiLu positionand mobility. It is difficult to reach distant objects without mobility, thechild oannot act as a completely self directing

individual without normallyfunctioning test to take him where he wants to go.

Thus the Glenwood AMP evaluates pre-adaptive behavior by appraising thedevelopment of.tecognition,
interaction and mobility skilis in using Lhasa tnreesets of processes as criteria for the developmental levels of awareness, manipula-tion and posture., it becomes possible to separate reception of sensory stimuliand development of recognition processes from the fine and gross motor skillsinvolved in interacting with objects and people as well as mobility,

Evaluation Procedures

In order to answer the second question as to the exact procedures used inmeasuring the development of awareness manipulation and posturep a section bysactton analysis of the AMP now follows.
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The basis for all learning is the sensory systems. We must first know what
sensory receptors are functioning in the child and how they are receiving input
from the environment. The Awarengee scale is comprised of three sections. Section
A, Avoidance, elecits defensive reactions to uncomfortable stimuli. All
items under this section present aversive stimuli. In normal development. suc
reactions generally are seen before the child responds to positive stiTluli_ items
under Section B, Approach, are designed to entice the child to draw eloaer to
pleasurable sensations.. In Section C, Integrating Memory with Present Stimuli, the
child is evaluated for his ability to combine memory of past events with the stimulus
of the moment. Awareness of people and common objects as well as rudimovrary com-
prehension .of communication symbols and body image is evaluated. The development
of object permanence and spatial relationships is also included. The first two parts
of the Awareness section checks the reponpe of the individual senses to paintul

mull_ and then to soothing or novel stimuli.

The development of recognition processes not only depends upon intact sensory
receptors (tactility, vision, audition and kinesthesia) but also upon the integration
of the sensory receptors with one another and with the "mediating processes of
attention." Recognition processes have to be measured not only in terms of with-
drawal from pain or over-stimulation of individual senses but also in terms of
approach reaction to stimuli commonly known to be pleasurable. Nine items evaluate
response to over-stimulation, i.e., pain (restriction of body, sharp tapping,
extreme temperatures, loud noises, strong light, unpleasant odors and tastes, and
loss of position). These same sensory systems are tested in the Approach section.
Seven items elicit smiling or reaching responses to cuddling, soothing sounds, novel
movements and pleasant odors and tastes.

Ability to focus, to follow a moving object, and to shift the focus from one
object to another are developmental steps which bridge the gap from the initial
arousal response to the establishment of memory implicit in the recognition of
people and objects in the surrounding environment. These processes are evaluated
by the nine items in part C. These intermediate steps in the acquisition of
recognition processes cannot be evaluated without the use of objects of reeogni-
tion--namely, people and implements in the environment. Concomf:eant with the
differentiation of people and objects comes the identification e the self

Cne ,-.,everelt of the memory processes, recognition skills
in response to people, objects and the self. Recognition of familiar persons is
indicated when a child smiles at their appearance or responds to their ru-,1A
the same time the child should relate to familiar people through their actions.
IIe learns to respond to their gestures in expectation of something happening
(i.e., being picked up when arms are outstretched). The game of "peek-a-boo"
affords him pleasure and it is a step toward developing the concept that a person
exists even though he is not in sight. This principle is also tested in response
to object permanence when a block disappears from the table. The child must hear
and comprehend in order to recognize the spoken name of objects, his body parts
or his own name. There are nine items which test the integration of memory with
present stimuli. Successful response to all of them indicates that the child.has
integrated sensory impressions into meaningful impressions of his immediate
surrounds. He now has the recognition skills necessary to establish the goal-
seeking so essential to adaptive behavior. These skills include recognition of
pain and pleasure stiMuli, the names of familiar objects, other people, and his
own self and the early beginnings of body and verbal language. Successful response
to the twenty-five items on the Awareness Scale indicates. integration of sensory
with memory processes on the one year level of normal development.



The Manipulation Scale contains thsee sections. Items in Section A, Responses
to Objects, appraise the child's inclination to handle objects spontaneously.
Items in Section B, Responses to Commands, evaluate the child's response to gesture
and spoken commands. Items in Section C, Expression of intentionality, elicit
communication of needs and desires through language with or without words- In
appraising these three areas, this scale evaluates fine motor movements which are
performed with intentionality. This means that the child must actively perform
each item because he desires to do so or is willing to cooperate at the time of the
evaluation. Manipulation of objects develops with increasing manual dexterity and
improving coordination between hands and eyes, hand and hand, hands and feet. These
motor abilities blend with memory and discrimination to enable the child cc develop
increasing control of his environment.

Twenty-five items on the Manipulation Scale evaluate the child's capacity to
interact with the objects and people in his environment through manual dexterity.
The Menipuletiorl Scale also gives the child a chance to show his knowledge of
spatial and causal realtionships through his handling of objects The first six
items invite the child to respond spontaneously to toys of various sizes. These
items encourage him to reach, grasp, hold, transfer, squeeze, and to use a pincher
grasp to pick up a bead. These items give opportunity to evaluate hand preference,
finger dexterity and degree of strength as well as hand-eye and hand-hand coordina-
tions As with all the items in the Manipulation_ integration of finemotxt
movements with the sensory receptora in.t4spesfdmance of intentional acts 14evaluatao

Section B evaluates responses to gesture and verbal commands. The child shows
his ability to imitate the evaluator by manipulating sand and clay, and pounding
with a block or dropping it in a can. Development of the figure-ground relationship
is evaluated by the child pulling a ring on a stake or poking a finger into a small
hole. Readiness to obey gesture commands is shown by response to outstretched arms
or to the game of "pat-a-cake." Understanding of and willingness to comply with
verbal commands is necessary in the five items which indicate that the child sees
causal and spatial relationships. He is also willing to work to achieve goals when
he pulls a string to get a toy, removes a box which covers candy, and stacks one
block upon another. Scribbling on paper and patting one's mirres image when
directed to do so gives evidence of readiness to use objects appLopriately.

Section C includes five items which are intended to measure development of
intentionality or degree of goal-strength. The first item indicates how much the
child will seek to overcome a visual restriction, i.e., a towel draped over the
head, Willingness to express choices is indicated by reaction to the offer of a
drink and the degree of %asistance when a treat is taken away. Items 48 and 49
appraise the child's perception of causal relationships and his readiness to use
that causal relationship to obtain a desired object, ie.e, to pull on an arm which
holds a brightly colored balloon.

The Posture Seale evaluates ability to maintain a secure position in space
in both stationary and movement states. Since static and dynamic posture both
depend upon the sequential control of body parts from head to trunk to limbs,
the itemsof this scale are presented in the order of their appearance in the
normal child. This section evaluates the child's ability to hold himself up
against gravity and to move independently,. The ability to walk with assistance
pre-supposes postural developments which are necessary for walking. Control of
trunk and limbs appears in orderly fashion. Head control is gained before the
child sits up and crawling is usually seen before standing and walking. Upright



posture and freedom of locomo
but also are basic requiremen
cept,

on are not only necessary for physical independence.
for the development of body imege and the selt

Seven items on the Posture Scale investigate the level of static
head-trunk control, sitting and standing, Fifteen items evaluate the devetopmerit
of mobility from rolling through crawling and walking. Three items c-!al'uae
readiness to bounce, rock and maintain position in space_

The "how to summarize question" refers to the way in which the in01 Al ltamS
are scored and combined in meantneful measures. Because the resnoni--
handicappr' children to specific stimuli are variable and often diffi(mIr to
distinguish from chance, a three point scale was initially constructed Faen item
is presented three times by the "evaluator" who is relatively unfamiliar person tothe child, The "observer" (the child's therapist or ward attendant) is familiar
with the child, he or she must agree with the evalutor as to the number :;r- Aceeptable
responses (as carefully defined by the manual). The common judgment as to the
number of times the child performs each item is a step towards ohjectivi Theitems are rate one two or three according to the number of times the child reeponascorrectly,

In summarising the results the twenty-five numerical ratings on each
sections are summed This sum is designated "a Consistency Scote,"is placed onthe appropriate third of a seventy- ,:ve point scale and is given a "Consistency
Index" of one, two or three, Later an "Ability Score" was added This is the
sum of the twenty-five items in each section to which the child has responded atleast one of three times This is multiplied by four to give a percentage score,The "Ability Score" reflects the capacity to perform without interference from
factors of boredom, fatigue, ill health, lack of rapport, etc.

Discussion

(1) Poth the "Consistency Score" and the "Ability Score" present proi emsas measures of response reliability and indications of ability "rOn-sistency Score" gives the child more than one chance to respond, This is varyimportant with children of so limited awareness and capacity for movement incertain"cases, we suspect that failure to perform three times is a willful action;the child indicates he knows what we want, but is unwilling to cooperate becauseof withdrawal tendencies,. ill health, lack of rapport or he might he just plainnot interested. The "Consistency" ratings do tend to taper off as the child reachesthe limits of his capacity to respond On the other hand, the "Ability Scores"are not as apt to be influenced by the above factors, If this sum includes amajority of "one" ratings which are -the sole measure of performance for the items,this score may not reflect ability level, Instead it may reflect "chance" reaction,However, when these two measures are compared with each other, variablity factorsmay he isolated, Usually the "Consistency Scores" will give a unifolm "2" or "3"until the ability level is reached.

(2) The fact that the AMP requires one to one and-a half ho sometimescreates a problem., Also the fact that two people are required to administratean evaluation is sometimes a problem for busy therapists and ward staff. Injustification of these procedures, we feel that the multiply handicapped childrenrequire careful evaluation by therapists who are specially trainined to present theitems in exact accordance with the manual.



(3) A second form of the Glenwood AMP fil is badly needed nut children
e "AMP knowledgeable" even when the AMP is only repeated once in six months

(4) The Glenwood AMP has not yet been validated and so, of course 'arts-
cleat reliability cannot he presented. Plans are now being made to CO7 cOate
changes in the AMP scoresp hopefully brought about by a sensory motor training
program for young adults, with changes in scores on the Cattell, Adaptive Scales,
and the Balthazar Scale, We are not certain that these correlations will ho
positive because these measures may be describing adaptive skills while the AMP
is measurqF pre-adaptive behavior,

Despite the limitations of this relatively new test, which in wireou Ste'-
tistical validation, the AMP is proving to be helpful in separating cht)aon who
are alert but who do not have the motor capacity to express that alertness rhese
children show a high score on the awareness scale and considerably lower scores
in the manipulation and posture scales. it also reflects the low awareness and
manipulation performance and relatively high postural development of children who
are diagnosed as having autistic tendencies, Profiles showing the relationship
among the three scales indicate various types of individuals, in this regard, we
feel that the Glenwood AMP allows promise in identifying children who have learned
to integrate their experience without the benefit of fine and gross motor skills
and children who can walk in space but have no capacity to direct their steps to
a definite point. Perfect performance on all three scales indicates that the child
is functioning on a one and a half year developmental level and shows readiness to
learn basic adaptive behavior. The fact that such progress can he made and reflected
by the AMP is shown by the fact that approximately half of our trainees in the
sensory motor program have been promoted to the second level of training. This
progress has been accurately reflected on the Glenwood AMP #1,
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1
.
i
s
 
s
c
a
l
e
 
t
e
s
t

C
.

P
o
S
t
u
r
e
 
(
P
h
y
s
i
c
a
l
.
 
a
n
d
 
P
s
y
-

l
h
b
I
o
g
i
.
-
;
a
l
 
S
e
c
u
r
i
t
y
 
i
n
 
S
p
a
c
e

a
n
d
 
I
n
d
e
p
e
n
d
e
n
t
 
M
o
v
e
m
e
n
t
)

I
.

S
t
a
t
i
c
.
 
(
s
e
c
u
r
e
.
 
p
o
s
i
t
i
o
n
)

2
,

D
y
n
a
m
i
c
 
(
m
f
.
;
.
.
.
b
i
l
i
t
y
 
i
n
 
s
p
a
e
)

B
o
d
y
 
S
c
h
e
m
e
.
 
(
p
s
y
c
h
o
l
o
g
i
c
a
i

S
p
a
c
.
e
-
t
i
m

r
e
l
a
t
i
o
n
s
h
i
p

R
e
c
o
g
n
i
t
i
o
n
 
o
f
 
s
t
i
m
u
l
u
s

C
,

P
o
s
t
u
r
e

I
.

S
i
c
a
t
I
t
 
-
 
h
e
a
d
,
.
 
t
r
u
n
k
,
 
l
e
g
s
,

a
r
l
a
i

2
.

D
y
n
a
m
i
c
 
d
e
v
e
i
o
p
m
e
n
t
.
 
s
t
e
p
s

I
n
 
m
o
v
i
n
g
 
i
n
 
s
p
a
c
e
 
(
t
o
l
l
i
n
g
,

c
r
e
e
p
,
 
c
r
a
w
i
,
 
w
a
i
k
)

3
.

B
a
l
a
n
c
i
n
g
 
a
b
i
l
i
t
y
 
t
o
 
m
o
v
e
,

i
n
.
 
s
p
a
c
e

.

H
r

t
e
s
t
s
 
a
b
l
i
.
.
7
.
.
.
t
y
 
t
o

p
,
i
-
T
z
t
i
n
 
J
r
!
.

a
r
t
A

'
I
t

i
L
n
g

a
n
.
Z
1
L
.
)
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